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SOUND JACKET FOR NOISE REDUCTION IN REFRIGERATION APPARATUS 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to an insulated sound jacket 
for reducing noise transmission in refrigerator components. 

(2) Description of Related Art 

Water cooled chillers for use in air conditioning and 
refrigeration equipment are required to meet stringent noise 
level requirements, such as those prescribed by OSHA. Screw 
chillers with low oil flow tend to be very noisy. The primary 
source of noise generation in screw chillers is the screw 
compressor. In addition to the screw compressor, there is a 
multitude of secondary sources of noise, such as the cooler, the 
condenser, and the economizer. 

Noise generated by the aforementioned sources is propagated 
either by gas or by structure- By introducing a muffler, gas 
borne noise transmitted to a secondary structure is reduced. 
However, to reduce the structure borne noise, the mass and 
stiffness of the vessels need to be changed. Such modification 
of the structure of the vessels is expensive and can affect the 
performance and manuf acturability of the vessels. 

What is therefore needed is an apparatus capable of 
achieving a high reduction in noise level in secondary sources. 
It would further be preferable if the apparatus for reducing the 
noise level could additionally serve as a thermal barrier for 
the vessel . 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide an insulated sound jacket for reducing noise 
transmission in refrigerator components. 

It is a further object of the present invention to provide 
an insulating jacket for a refrigeration system component which 
comprises a closed cell insulation layer comprising an inner and 
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outer surface, an open cell foam layer comprising an inner and 
outer surface, the inner surface in contact with the outer 
surface of the closed cell insulation layer, and a sound barrier 
layer comprising an inner surface in contact with the outer 
surface of the open cell foam layer. 

It is a further object of the present invention to provide 
an insulating jacket which comprises an open cell foam layer 
comprising an inner surface in contact with a vessel and an 
outer surface, and a sound barrier comprising an inner surface 
in contact with the outer surface of the open cell foam layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-section illustration of a preferred 
embodiment of the insulating jacket of the present invention. 

FIG. 2 is a cross-section illustration of an alternative 
embodiment of the insulating jacket of the present invention. 

FIG. 3 is a graph illustrating an acoustic diminution 
arising from use of a sound jacket of the present invention. 

FIG. 4a is an illustration of the velcro attachment to the 
sound jacket of the present invention. 

FIG. 4b is an illustration of the velcro attachment to the 
sound jacket of the present invention shown on edge. 

FIG. 4c is an illustration of the mating velcro attachment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S) 
It is therefore a central object of the present invention 
to teach the construction of a sound jacket for reducing the 
noise in secondary structures such as coolers, condensers and 
economizers. More specifically, the sound jacket of the present 
invention is a multilayered apparatus constructed to engage in 
contact with a vessel so as to both reduce noise propagation and 
to act as a thermal barrier on the vessel . 

With reference to FIG. 1, there is illustrated a 
cross-section of the sound jacket 11 of the present invention 
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surrounding a vessel 13. Preferably, vessel 13 is comprised of 
a compressor, a cooler or an economizer of a refrigeration unit. 
In the embodiment illustrated, sound jacket 11 is comprised of 
three layers. A first layer is comprised of closed cell thermal 
insulation, thus forming the closed cell insulation layer 19. 
Closed cell insulation layer 19 is preferably glued to the 
vessel 13 . The thermal insulation from which closed cell 
insulation layer 19 is constructed serves to reduce the heat 
transfer from ambient to the low temperature cooler comprising 
the vessel 13 . 

A preferably prefabricated combination of open cell foam 
and a sound barrier encloses, and, is located in contact with, 
the outer surface of closed cell insulation layer 19. The sound 
barrier is used to reduce sound transmitted to the ambient. The 
open cell foam forming open cell foam layer 15 is preferably 
glued onto the sound barrier forming a sound barrier layer 17 
which is formed of a mass of specific density - 1.5 Ib/sq. ft. 
In one embodiment, closed cell insulation layer 19 is glued in 
contact with open cell foam layer 15 which is itself attached to 
sound barrier layer 17 such that the entire assembly comprising 
sound jacket 11 may be glued to vessel 13. 

As illustrated, the closed cell insulation layer 19, the 
open cell foam layer 15, and the sound barrier layer 17 are 
formed as generally cylindrical sheaths which may be placed one 
within another such that at least one surface forming the outer 
or inner surface of each layer 19, 15, 17 is in contact with at 
least one other surface of one other layer 19, 15, 17. 

When a vessel is surrounded by the sound jacket 11 of the 
present invention comprised of the closed cell insulation layer 
19 in contact with the open cell foam layer 15 which is in 
contact with the sound barrier layer 17, there exists both a 
reduction in the noise transmitted from the vessel to ambient as 
well as an increase in the thermal insulation provided to the 
vessel . 
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The theory of operation underlying the sound jacket 11 of 
the present invention is as follows. The vibrating cylinder 
comprising the vessel 13 sets the closed cell insulation layer 
19 in motion. The air or gas trapped in the closed cell foam 
comprising closed cell insulation layer 19 and the open cell 
foam comprising open cell foam layer 15 also vibrate and 
dissipate the vibration induced mechanical energy as heat. It 
is of note that both closed cell insulation layer 19 and open 
cell foam layer 15 exhibit low stiffness, and as such, act as a 
decoupler between the sound barrier layer 17 and the vessel 13 . 
It is the purpose of the sound barrier layer 17 to reflect sound 
waves back and forth between the sound barrier layer 17 and the 
vessel 13 thereby increasing the dissipation of sound energy. 

In the event that the vessel 13 is a condenser or discharge 
pipe, both of which are relatively high temperature (typically 
greater than 90°F) , there exists no need to use the closed cell 
thermal insulation layer 19. With reference to FIG. 2, there is 
illustrated the instance wherein the vessel 13 comprises a 
condenser. As is illustrated, vessel 13 is surrounded by an 
open cell foam layer 15 which is itself surrounded by a sound 
barrier layer 17. In such an instance, the combination of the 
open cell foam layer 15 and the sound barrier layer 17 is 
sufficient to achieve the goal of the present invention. In 
addition, in such a configuration, there does not exist a need 
to glue the open cell foam layer 15 to the vessel 13. In 
addition, a layer of aluminized vinyl fiberglass cloth may be 
glued to the outer surface of the sound barrier layer 17 for 
protecting the jacket 11 from adverse weather (rain, dust) and 
wear due to transportation. Preferable materials for the sound 
barrier layer 17 include barium sulfate, PVC or barium sulfate 
may be used for the open or closed cell foam, and aluminized 
vinyl fiberglass cloth may be used as a surrounding weatherproof 
layer. 

In typical operation, the sound and thermal treatment 
comprising the sound jacket 11 of the present invention is 
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applied along the length of a vessel 13. A typical vessel 13, 
cooler or condenser, is approximately 4 8 inches in diameter and 
approximately 12 feet long. The sound jacket 11 of the present 
invention can be constructed in a multitude of sections, 
preferably three or four sections, and subsecpaently applied to 
the vessel 13. In instances when the sound jacket 11 of the 
present invention is not glued to the vessel 13, it is often 
times preferable to utilize velcro straps to tightly fit the 
sound jacket 11 to the vessel 13. 

With reference to FIG. 3, there is illustrated a graph 31 
depicting the diminution in acoustic transmittal as a function 
of compressor speed. As depicted, line 33 corresponds to the 
sound transmitted in the absence of a sound jacket 11 while line 
35 corresponds to the sound transmitted when using the sound 
jacket 11 of the present invention. 

With reference to FIG. 4a, there is illustrated a sound 
jacket 11 showing the manner in which a velcro strap 43 may be 
attached- Sound jacket 11 is illustrated in generally 
rectangular form so as to be reliable into a generally 
cylindrical shape. Along one edge 41 of sound jacket 11 there 
is attached velcro strap 43 extending generally parallel to edge 
41. With reference to FIG. 4b, there is shown sound jacket 11 
to which is attached velcro strap 43 as viewed along an edge of 
sound jacket 11. In a preferred embodiment illustrated, velcro 
strap 43 fits flush and in contact with sound barrier 17 while 
overhanging open cell foam layer 15. With reference to FIG. 4c, 
there is illustrated an opposing edge 47 of sound jacket 11 
wherein a mating velcro portion 45 is attached to sound jacket 
11. Mating velcro portion 45 is attached to open cell foam 
layer 15 and abuts sound barrier 17. When sound jacket 11 is 
rolled to form a cylindrical shape, the overhanging portion of 
velcro strap 43 can be attached to mating velcro portion 45. 

It is apparent that there has been provided in accordance 
with the present invention an insulated sound jacket for 
reducing noise transmission in refrigerator components. While 
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the present invention has been described in the context of 
specific embodiments thereof, other alternatives, modifications, 
and variations will become apparent to those skilled in the art 
having read the foregoing description. Accordingly, it is 
intended to embrace those alternatives, modifications, and 
variations as fall within the broad scope of the appended 
claims . 
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